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AB Expression of the Epstein-Barr virus nuclear antigen- 1 (EBNA- 
1) protein is mediated by the virus Fp promoter in 
Burkitt lymphoma and nasopharyngeal carcinoma. This promoter is 
silent in latently infected B lymphoblastoid and most Burkitt 
lymphoma-derived cell lines in vitro, which utilize separate promoters 
approximately 50 kb upstream of Fp to express EBNA proteins. 
Fp-mediated activation of EBNA-1 expression 
is also activated upon induction of the virus 
replication cycle. We previously demonstrated that activation 
of Fp in Burkitt cells requires cis-regulatory elements downstream of the 



site of transcription initiation. We have now mapped two positive 
regulatory elements within the Fp promoter. One element 
contains two potential binding sites for the cellular transcription factor 
LBP-1 between +138 and +150. A second regulatory element was mapped 
between +177 and +192 and can be specifically bound in vitro by protein 
from nuclear extracts of Burkitt cells. Although this element overlaps 
two partial E2F binding sites and Fp reporter plasmids could be 
activated in trans by the adenovirus El A protein in 
cotransfection experiments, mutational analysis and DNA binding studies 
suggest that these are unlikely to be functional E2F response elements 
within Fp. We also demonstrate that Fp-directed transcription initiates 
at multiple sites within both the genome and the Fp reporter plasmids. 
However, the principal site of transcription initiation within the genome 
is not utilized within reporter plasmids, in which the majority of 
transcripts initiate at multiple sites between +150 and +200. This 
finding suggests that additional elements may be necessary for Fp to 
function normally in these assays or that the context of Fp within the 
viral genome is critical to its regulation. 
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AB Epstein-Barr virus nuclear protein 2 (EBNA-2) 

increases mRNA levels of specific viral and cellular genes through direct 

or indirect effects on upstream regulatory elements. The EBNA- 

2 domains essential for these effects have been partially defined 

and correlate with domains important for B-cell growth transformation. To 

determine whether EBNA-2 has a direct transcriptional 

activating domain, gene fusions between the DNA-binding domain of 

GAL4 and EBNA-2 were tested in CHO and B-lymphoma 



cells for the ability to activate transcription from target 
plasmids containing GAL4 recognition sites upstream of an 
adenovirus or murine mammary tumor virus promoter. In 
B-lymphoma cells, a 37-amino-acid EBNA-2 domain 
previously identified to be essential for transformation was nearly as 
strong a transcriptional activator as the activating 
domain of herpes simplex virus trans-inducing factor VP16. A 
quadradecapeptide had about 25% of the activating activity of 
the longer peptide. This first evidence that EBNA-2 
directly activates transcription should facilitate the 
identification of nuclear factors with which EBNA-2 
interacts in transactivation and transformation. 
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AB The invention concerns a DNA construct for the expression of an effector 
gene contg. promoter I (component a) that regulates the 
expression of the transcription factor gene (component b); 
promoter II (component c) that is specifically bound by the 
product of he transcription factor gene and that regulates the expression 
of the effector gene (component d); all components are part of the same 



DNA construct; the activity of the gene product of the transcription 

factor gene is dependent on one or more cellular regulatory protein(s), 

that bind specifically to the gene product and influence its activity. 

The invention also concerns cells hosting the construct and the 

application for gene therapy and prodn. of gene therapeutics. Effector 

genes are coding for pharmacol. active substances, pharmacons, enzymes or 

their precursors, or fusion proteins with signal proteins; and are used 

for therapy or prophylaxis, hi one of the versions the component b 

consists of the bl activation domain, the b2 regulatory protein 

binding sequence, and the b3 DNA-binding domain for a transcription 

factor. The b2 sequence is a viral or bacterial binding protein sequence; 

this ensures that in healthy cells the function of the transcription 

factor gene is inhibited; regulatory proteins that are produced in 

infected cells bind to the sequence; thus the transcription factor becomes 

activated. In a specific version b2 represents an antibody or 

antibody fragment with VH or VL binding sequences for a regulatory 

protein; humanized murine antibodies, recombinant antibody fragments 

produced in hybridoma cells, or isolates from libraries are used. DNA 

expressing the antibody fragments are ligated to bl and b3 components. 

Examples of activation domains (component bl) are: cDNA for the 

acidic transactivation domain of HS VI -VP 16, activation domain of 

Oct-2, SPl, NFY etc. Examples of DNA-binding domains (component b2) are: 

cDNA for the DNA-binding domains of Gal4 protein, LEXA protein, 

lac-repressor protein, etc. In another version the construct consist of 

promoter I (component a'), the repressor (component b'); the 

activation sequence (component cl) induced by b'; the 

DNA binding sequence for the repressor protein (component c2). The 

promoter I (component a') consists of a DNA-binding sequence for a 

regulatory protein (component al), and a basal promoter 

(component a2). Examples for component al are: the DNA binding sequences 

of p53 protein, Wt-1 protein, NF-Kappa B protein, E2f/DPl complex, and 

Myc/Max protein. Examples for component a2 are: the basal 

promoter of SV40, c-fos, U2 sn RNA-promoter, HSV TK 

promoter. Activation sequences are (component a or 

component cl): non-constitutive activation promoters, e.g. 

promoters of RNA polymerase II and III, CMV promoter and 

enhancer, SV40 promoter; viral promoters and 

activation sequences, e.g. HBV, HCV, HIV, etc.; promoters with 

metabolic activation, e.g. hypoxia induced 

enhancer; promoters that are activated cell 

cycle-specific, e.g. promoters of the genes cdc25c, Cyolin A etc.; 

tetracyclin induced promoters; cell specific promoters, e.g. 

promoters and activation sequences of endothelial cells, or of 

contiguous cells, smooth muscle cells, glial cells etc. The effector 

genes are for tumor therapy, with the following target cells: endothelium, 

stroma cells, muscle cells, tumor cells, leukemia cells. The effector 



genes include cell specific promoters, inhibitors for cell proliferation, 
blood activation factor inducing genes, angiogenesis 
inhibitors, cytostatics, cytotoxics, cytokines, growth factors, etc. also 
in form of fusion proteins. 
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AB Epstein-Barr virus (EBV) nuclear proteins EBNA-LP and 

EBNA-2 are the first two proteins expressed in latent 

infection of primary B lymphocytes. EBNA-2 is 

essential for lymphocyte transformation, and EBNA-LP is at least 

critical. While EBNA-2 activates specific 

viral and cellular promoters, EBNA-LP's role has been obscure. 

We now show that EBNA-LP stimulates EBNA-2 

activation of the LMPl promoter and of the LMP1/LMP2B 

bidirectional transcriptional regulatory element. EBNA-LP alone 

has only a negative effect. EBNA-LP also stimulates 

EBNA-2 activation of a mulrimerized regulatory 

element from the BamC EBNA promoter. Since both viral 

regulatory elements can bind the EBNA-2-associated 

cell protein RBPJ kappa, consensus RBPJ kappa binding sites were 

positioned upstream of the herpes simplex virus type 1 thymidine kinase 

promoter and were found to be sufficient for EBNA-LP and 

EBNA-2 coactivation. EBNA-LP strongly 

stimulated activation of an adenovirus Elb 

promoter with upstream Gal4 binding sites by a Gal4 DNA binding 
domain/ EBNA-2 acidic domain fusion protein, 
indicating that EBNA-LP coactivation requires only the 



EBNA-2 acidic domain to be localized near a 

promoter. The EBNA-LP stimulatory activity resides in 

the amino-terminal 66-amino-acid repeat domain. The carboxyl-terminal 

unique 45 amino acids appear to regulate EBNA-LP's effects. The 

first 1 1 amino acids of the 45 have a strong negative effect, while the 

last 10 are critical for the ability of the last 34 to relieve the 

negative effect. These results indicate that EBNA-LP*s critical 

role in EBV-mediated cell growth transformation is in stimulating (and 

probably regulating) EBNA-2-mediated transcriptional 

activation. 



